JAMES   PRESCOTT   JOULE     185
appears that "one quarter of the whole amount of vis viva
generated by the combustion of food in the animal frame is
capable of being applied in producing a useful mechanical
effect,—the remaining three-quarters being required in
order to keep up the animal heat, and cont."
Early in 1846 Joule competed for a prize offered by the
French Academy of Sciences for the best memoir on the
heat of chemical combinations. Owing to the failure to
comply with the regulations of the competition, his paper
was ineligible and remained unpublished for six years*
Its contents are substantially the same as those of his papers
on the heat evolved by electric currents and its relation to
the heat of combustion.
Like the Royal Society, the French Academy of Sciences
was not happy in its treatment of Joule's first communica-
tion, though in the next year they became the first of the
national scientific societies to accept from him a paper on
the equivalence of heat and mechanical effect. It contained
a determination of the mechanical equivalent by the friction
of a paddle wheel revolving in mercury.
Joule's genius and his life matured in 1847, when he was
twenty-eight years of age. He gave a lecture in the reading-
room of the St. Ann's Church, Manchester, On Matter,
Living Force, and Heat, which contained a philosophical
statement of the law of the conservation of energy. He
begins with definitions of matter, and its property of inertia.
He explains "that the force expended in setting a body in
motion is carried by the body itself, and exists with it and
in it, throughout the whole course of its motion." This
force he describes as vis viva, or living force, and explains
that it would be absurd to suppose it could be destroyed,
though that was the common opinion of philosophers. If
living force were destroyed by friction, for example, the
world would have come to a standstill long ago, so it must
be transformed into another thing when it disappears.
This thing is heat. He has proved by experiment that work
can be transformed into heat, and his experiments on the
expansion of gases, which are theoretically similar to the
expansion of steam in a steam-engine, have shown heat

